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ABSTRACT—Four smut fungi, Microbotryum nepalense, Sphacelotheca polygoni-senticosi, 
Tilletia barclayana, and T. setariae-viridis, are reported for the first time from South Korea. 
Additionally, Persicaria longiseta and P. posumbu are newly recorded as South Korean 
hosts of Sphacelotheca hydropiperis, and Echinochloa crus-galli is a new South Korean host 
for Ustilago trichophora. 
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Introduction 

As part of an ongoing study of smut fungi in South Korea (Denchev & 
Kakishima 2007; Denchev & al. 2007a, b, 2013; Park & al. 2010; Denchev & 
Denchev 2014), a taxonomic revision of specimens revealed four species new 
for this country: Microbotryum nepalense, Sphacelotheca polygoni-senticosi, 
Tilletia barclayana, and T. setariae-viridis, which are reported herein. 


Materials & methods 

Dried specimens from the Mycological Herbarium of Korea University, Seoul 
(KUS-F), College of Natural Sciences, Seoul National University, Seoul (SNU), and 
C.M. Denchev’s personal collection (CMD) were examined under light microscope 
(LM) and scanning electron microscope (SEM). For LM observations and 
measurements, spores were mounted in lactoglycerol solution (w: la: gl=1:1:2) on 
glass slides, gently heated to boiling point to rehydrate the spores, and then cooled. 
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The spore measurements are given as min-max (mean + standard deviation). For 
SEM, spores were attached to specimen holders by double-sided adhesive tape 
and coated with platinum in a Hitachi E-1010 ion sputter. The surface structure of 
spores was observed and photographed at 15 kV accelerating voltage using a Hitachi 
S-3500N scanning electron microscope. The descriptions below are based entirely 
on the specimens examined. The list of shapes of spores is arranged in descending 
order of frequency. 


Taxonomy 


Microbotryum nepalense (Liro) Vanky, Mycotaxon 67: 47, 1998. FIGs 1, 2 
Sor! in the stem, fusiform, <5 cm long, usually in the upper part of the 

stem, most commonly closely below the intact inflorescence; initially covered 
by the epidermis that ruptures longitudinally exposing the semi-agglutinated, 
dark purple spore mass surrounding numerous vascular bundles. SPORES 
subglobose, broadly ellipsoidal, ellipsoidal, slightly irregular or ovoid, 
(9.5-)10-14.5(-15.5) x (9-)9.5-12.5(-13) um (12.2 + 1.0 x 10.8 + 0.8 um) (n = 100), 
medium reddish brown; spore wall evenly thickened, 0.7-1.0 um thick, completely 
or often incompletely reticulate; meshes (8-)9-14(-16) per spore diameter, 
polyhedral or irregular, 0.4-1.5(-3.2) um long; muri low, spore profile slightly 
affected. Immature spores abundant, intermixed with mature ones, hyaline to 
light purplish brown, usually smaller than the mature spores. In SEM spore wall 
reticulate, muri low, up to 0.2 um high; the interspaces usually with 1-6 warts. 

SPECIMEN EXAMINED—On Persicaria nepalensis (Meisn.) H. Gross: SOUTH KOREA, 

GANGWON PROVINCE, Gangneung, 28 October 1992, leg. H.D. Shin (KUS-F 12312). 
ComMENTS— the morphological features of the examined specimen are similar 
to those reported by Kakishima & al. (2000) and Vanky (2011). 

Microbotryum nepalense is known from Asia (Tadzhikistan, Pakistan, India, 
Nepal, China, Russian Far East, and Japan) and East Africa (Ethiopia) (Ahmad 
1956; Kakishima 1982; Karatygin & Azbukina 1989; Kakishima & Ono 1993; 
Azbukina & al. 1995; Guo 2000; Kakishima & al. 2000; Vanky 2005, 2007; 
Vanky & al. 2011; Denchev & Denchev 2017). Persicaria nepalensis is the only 
known host plant of this smut fungus. 


Sphacelotheca polygoni-senticosi S. Ito, Trans. Sapporo Nat. Hist. Soc. 14: 90, 1935. 
FIGS 3, 4 


Sor! in some ovaries of an inflorescence, swollen, 3.5-6.5 mm long, covered 
by a thick, brittle, yellow-brown peridium that later ruptures irregularly 
from the apex, exposing powdery, very dark reddish brown mass of spores, 
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Figs 1-4. Microbotryum nepalense on Persicaria nepalensis (KUS-F 12312). 1. Spores in LM. 
2. Spores in SEM. Sphacelotheca polygoni-senticosi on Persicaria senticosa (KUS-F 10409) 


3. Spores in LM (arrow shows spores connected by a disjunctor). 4. Spores in SEM. Scale bars 
1,3 = 10 pm; 2,4 = 2 um. 
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surrounding a stout columella. Spores often more or less flattened, in plane 
view suborbicular, slightly irregular, orbicular or broadly elliptical, in plane 
view (9-)9.5-12(-13) x (8.5-)9-11.5(-12) um (10.6 + 0.6 x 10.2 + 0.5 um) 
(n = 100), middle purplish brown, initially in chains, connected by disjunctors, 
later single, with 2(-3), persistent appendages representing remnants of 
disjunctors; wall evenly thickened, 0.6-0.9 um thick. In SEM the majority of 
warts variously interconnected, forming a labyrinthiform or incompletely 
reticulate surface pattern. 


SPECIMENS EXAMINED—On Persicaria senticosa (Meisn.) H. Gross ex Nakai: SOUTH 
KOREA, GANGWON PROVINCE, Yangku, 7 June 1998, leg. H.D. Shin (KUS-F 14613); 
Chuncheon, 27 September 1997, leg. H.D. Shin (KUS-F 14271); 19 August 1998, leg. 
H.D. Shin (KUS-F 14847); 21 August 2001, leg. H.D. Shin (KUS-F 18262); 17 September 
2001, leg. H.D. Shin (KUS-F 18421); 11 October 2002, leg. H.D. Shin (KUS-F 19213); 
Gangneung, 15 September 1990, leg. H.D. Shin (KUS-F 10409); 7 August 1993, leg. 
H.D. Shin (KUS-F 12506); Hoengseong, 11 October 2004, leg. H.D. Shin (KUS-F 
20836); Wonju, 17 September 1999, leg. H.D. Shin (KUS-F 16749). GYEONGGI 
PROVINCE, Mt. Hwaya, Cheolgol Valley, alt. 160 m, 15 September 1996, leg. S.T. Kim 
(SNU 86594); Gwangju, 10 June 1972, sine coll. (SNU s.n.). JEOLLANAM PROVINCE, 
Kurye, Mt. Chiri at Hwaom Temple, 2 October 1999, leg. C.W. Park & J.H. Park (SNU 
92095). JEJU PROVINCE, Jeju, 31 October 2002, leg. H.D. Shin (KUS-F 19325). 
ComMENTsS—Vanky & Oberwinkler (1994) and Vanky (2011) treated 
S. polygoni-senticosi as a synonym of S. hydropiperis, but we recognize 
it as a distinct species. The taxonomic status of S. polygoni-senticosi will 
be discussed in a separate article. The morphological description of S. 
polygoni-senticosi, given by Ito (1935, 1936), lacks information currently 
considered as essential for interpretation of Sphacelotheca species, but the 
morphological features of the examined Korean specimen match very well 
those of the holotype specimen, studied by us. 
As a distinct species, S. polygoni-senticosi has been previously reported 
from Japan (Yoshinaga 1901, as Ustilago polygoni-senticosi; Ito 1935, 1936), 
Taiwan (Sawada 1944), and China (Guo 1992, Kakishima & al. 2000). 


Tilletia barclayana (Bref.) Sacc. & P. Syd., Syll. Fung. 14: 422, 1899. FIGS 5, 6 

SORI in some swollen ovaries of an infected plant, ovoid, 4-6 mm long, 
with a short, acute tip, bearing a rudimentary style and stigmas, covered by a 
thick, initially greenish, later yellow-brown pericarp that ruptures from its apex 
exposing a powdery, blackish brown mass of spores and sterile cells. STERILE 
CELLS variable in shape, size, and wall thickness, subglobose, globose, broadly 
ellipsoidal or irregular, 11-27 um long, hyaline or subhyaline; cell wall 1.6-3.5 um 
thick, sometimes indistinctly laminate, occasionally with a narrow appendage. 
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Figs 5, 6. Tilletia barclayana on Pennisetum alopecuroides (KUS-F 10405). 5. Spores in LM. 
6. Spores in SEM. Scale bars = 10 um. 


SPORES globose, subglobose or broadly ellipsoidal, (20.5-)21.5-29(-30.5) 
x (19-)20-26.5(-28.5) um (24.2 + 1.8 x 23.4 + 1.7 um) (n = 100), middle to 
very dark reddish brown; spore wall (2.6-)2.8-3.7(-4.0) um thick (including 
the 0.8-1.8(-2.2) um high ornamentation), papillate; papillae (30-)32-42(-44) 
on equatorial circumference, in surface view solitary or appearing aggregated 
(seen as irregular, darker areas). In SEM papillae connected with low, fine ribs. 
SPECIMENS EXAMINED—On_ Pennisetum alopecuroides (L.) Spreng.: SOUTH 
KOREA, GANGWON PROVINCE, Goseong, 27 August 2001, leg. H.D. Shin (KUS-F 
18300); Gangneung, 15 September 1990, leg. H.D. Shin (KUS-F 10405). INCHEON 
METROPOLITAN CITY, Ganghwa Island, 28 September 1999, leg. H.D. Shin (KUS-F 
16834). 
CoMMENTS—The morphological features of the examined specimens are 
similar to those reported by Vanky (2011). 
An inner layer of the spore wall, that is 0.7-1.1 um thick, can be observed 
in the lightly colored, immature spores. Tilletia barclayana is known on 
Pennisetum spp. from Asia and North America (Vanky 2011). 
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Tilletia setariae-viridis Vanky, Mycotaxon 78: 316, 2001. Fics 8-10 
SORI in some swollen ovaries of an infected plant, exceeding the floral 
bracts, ovoid or ellipsoid, 2.5-4.5 mm long, sometimes bearing rudimentary 
stigmas, covered by a thick, initially greenish, later yellow-brown or purplish 
brown pericarp that ruptures from its apex exposing a powdery, blackish 
mass of spores and sterile cells. STERILE CELLS subglobose, slightly irregularly 
rounded or broadly ellipsoidal, (9.5-)11-23(-24) x (9.5-)10.5-22(-23) um, 
hyaline; cell wall two-layered or indistinctly laminate, (1.2—)1.4-—2.6(-3.0) um 
thick, sometimes with a narrow appendage, in SEM punctate. Spores globose, 
subglobose or broadly ellipsoidal, (21.5-)22-27(-28) x (20-)21-25(-26) 
um (24.4 + 1.3 x 23.2 + 1.2 um) (n = 100), medium or dark reddish brown; 
spore wall (2.9—)3.1-3.6(-3.8) um thick (including the 0.7-1.2(-1.4) um 
high ornamentation and the hardly visible, 0.7-1.0 um thick inner layer), 
papillate, occasionally with a narrow, hyaline appendage; papillae in surface 
view often appearing aggregated (seen as irregular, darker areas; Fic. 9). In 
SEM papillae connected with low, fine ribs. 
SPECIMENS EXAMINED— On Setaria viridis (L.) P. Beauv.: SOUTH KOREA, GANGWON 
PROVINCE, near Seom River, near Hoengseong Recreational Forest near Hoengseong 
town, 37°32’31"N 128°06’25”E, 8 September 2006, C.M. Denchev 06-23 (CMD); 
Hoengseong Recreational Forest near Hoengseong town, 37°32’13”N 128°06’57’E, 8 
September 2006, C.M. Denchev 06-25 (CMD); Mt. Chiak near Wonju city, 37°23’58”N 
128°02’59”E, 15 September 2006, C.M. Denchev 06-16 (CMD). — CHINA, BEIJING, 
39°46’ N, 116°20’ E, alt. c. 50 m, 22 September 1979, Z.Y. Zhao & al. (isotype, Vanky, 
Ustilag. Exsic. no. 292, as T. setariae). 
CoMMENTS—The above description of Tilletia setariae-viridis is based on 
the examined South Korean specimens. An isotype of T. setariae-viridis 
was also studied, as a comparative specimen (FIG. 7). The spore sizes of the 
Korean specimens are similar to those of the isotype, which measured (20-) 
21.5-27(-28) x (20-)21-25(-26) um (23.3 + 1.4 x 22.2 + 1.1 um) (n = 100). 
Although the spore colour of T. setariae-viridis is given in its protologue 
(Vanky 2001) as yellowish brown, it is in fact medium or dark reddish brown. 
In the protologue, the spore wall thickness is measured without considering 
the thickness of the inner layer. The spore wall thickness of the Korean 
specimens is similar to that of the examined isotype. The protologue cites 
the height of the spore wall ornaments as 1.5-2.5 um, but in the isotype they 
measured 0.6-1.2 um, which matches that of the Korean specimens. The 
sterile cell sizes of the isotype are similar to those of the Korean specimens. 
The single sterile cells longer than 30 um observed in both isotype and Korean 
specimens were considered aberrant and not included in the length range. 
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Fics 7-10. Tilletia setariae-viridis on Setaria viridis. 7. Spores in LM (isotype, Vanky, Ustilag. Exsic., 
no. 292). 8, 9. Spores in LM (8 = median view; 9 = surface view; CMD 06-23). 10. Spores in SEM 
(CMD 06-23). Scale bars = 10 um. 
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Tilletia setariae-viridis has been previously known only from China 
(Vanky 2001, 2011; Guo 2011). 


Sphacelotheca hydropiperis (Schumach.) de Bary, 
Vergl. Morph. Biol. Pilze: 187, 1884. 
SPECIMENS EXAMINED—On Persicaria longiseta (Bruijn) Kitag.: SOUTH KOREA, 
GANGWON PROVINCE, Hoengseong, 11 October 2004, leg. H.D. Shin (KUS-F 20835, 
host as P. blumei). 

On Persicaria posumbu (Buch.-Ham. ex D. Don) H. Gross: SOUTH KOREA, 
GANGWON PROVINCE, Hongcheon, 1 October 2003, leg. H.D. Shin (KUS-F 19778, 
host as P. posumbu var. laxiflora); Jeongseon, 16 October 2000, leg. H.D. Shin (KUS-F 
17847, host plant as P. posumbu var. laxiflora). 


COoMMENTS— Persicaria longiseta and P. posumbu are new South Korean hosts 
of Sphacelotheca hydropiperis. 


Ustilago trichophora (Link) Körn., Hedwigia 16: 36, 1877. 


SPECIMEN EXAMINED—On Echinochloa crus-galli (L.) P. Beauv.: SOUTH KOREA, 
GANGWON PROVINCE, Yangku, 28 September 1996, leg. H.D. Shin (KUS-F 13693). 


ComMENtTSs—Echinochloa crus-galli is a new South Korean host of Ustilago 
trichophora; the smut has been previously reported from South Korea only on 
E. frumentacea Link (as E. crus-galli var. frumentacea; Cho & Shin 2004). 
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